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§ 17. Effect of Plasma Current on MHO
Activities in LHD
Sakakibara, S., Watanabe, K.Y., Yamada, H.,
Narushima, Y.
MHD activities in high-P plasmas have been investigated in
the unfavorable configuration to an ideal interchange
instability in the present operational regime of LHD. A
volume averaged beta value <f3did> of over 2 % was
achieved in NBI plasmas without disruptive phenomena 1).
The mIn = 2/1 mode excited in core region is dominant, and
the plasma current to decrease magnetic shear enhances the
mode activity. Figure 1 shows the MHO activities in a
high-P discharge with large plasma current. The l/Bt,
which is generated by co- Ohkawa and co- bootstrap
currents, reaches about 70 kA/T at t = 2. 15 s. The mIn =
2/1 mode abruptly grows at t = 0.8 s and disappears when
the IIBt approaches about 38 kAff. The <Pdid> is
restrained when the mIn = 2/1 mode appears, and <Pdid>
increases again when the amplitude of the mode starts to
decrease at t = 1.2 s and reaches about 2.4 %. Although
the min = 2/2 and 3/3 modes appears, they disappear
together with the min = 2/1 mode at t = 1.2 s. Figure 2
shows the changes of plasma parameters before and after the
disappearance of the min = 2/1 mode as a function of l/Bt.
The disappearance of the mode was observed in discharges
with IIBt 12 kArr. The ratio of <Pdia> before and after
the disappearance is less than 1.1 when l/Bt 25 kAff. It
increases with IplBt in the range of IplBt 25 kAlT and
approaches 1.4 when IplBt = 38 kAlT. The tr:!tISS9S before
the event is about 1.0 at IplBt < 25 kAff and 1.0 - 1.2 at I/Bt
25 kAIT. The ratio of the before and after the
disappearance increases when IplBt exceeds 25 kAlT and
reaches 1.2 at IplB, = 38 kAIT. The amplitude of the min =
2/1 mode is about 10-4 when IplBt is 12 kAfT and it is almost
the same level as that in the currentless plasmas. The
amplitude increases with IplB1• The plasma current
exceeding a certain value leads to the disappearance of the
mode and improves the plasma confinement by 20 %.
Then the beta value increases by 38 %. A possibility for
this phenomena is that the confinement in peripheral region
is improved by the stabilization of the,t = 1 resonant
modes due to the increase in lp shown in Fig.1 discharge 2)
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Fig.I Typical discharge with large plasma
current in Rax = 3.5 m configuration.
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Fig.2 Changes of the efficiency of plasma confinement, <Pdi?' ne and amplitude of mIn = 2/1 mode before and after a
disappearance of the mode as a function ofIrJBt.
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